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!*l ir: l\i ll! 3CL In III Pr: r»e \yt Yl" 'ill Ijs N-il Lrj toi 

PURPOSE: To provide a new alkali protease useful for -L a > w. ™ .<n n ac cr m ek m *n cm k«. ™ m 
cleanser compositions, etc. »' l » ^ u< «. * • ... «* p« 

CONSTITUTION: (a) The optimal pH: -11 (stable at a cti t« w tn *c :at .mi «t «; «n «n».: en cn 
pH of 5-11.5), when reacted with a synthetic x w 4i 

substrate: Suc-Ala-Ala-Pro-Phe-MCA as a substrate • 
at 30° C for 10 min, (b) the optimal temperature: 

approximately 50° C (perfectly stable up to 55° C ,. I « ll »: 1 «:miof«;i«ic«»;«j«>«ri'cn 

and perfectly inactivated at 65° C), when reacted in a m= 1 ■ "» * r 0I > *« Ml Tj ' p " v,; 

1.0/o casein as a substrate at a pH of 10 for 10min, (c) ^ ^ m . . 3A *a:<K it* ci w^c»tii wnrca 

substrate specificity: decomposes the above- ..n^-LNKc^^^^,^^.' 
mentioned synthetic substrate casein, hemoglobin, /JC to wc s« m n« -.n mtu cm n* ja 

, . . , ■ / a ■ , , ■ ■ ^ j» rx u, Lcj Tjr Sl« fU Cl-J M« Phe ftl* «b lO Jtft U^^ls Ibr 

clupeine, salmine. and gelatin, (d; isoelectric point; s*j or 

<2.8. (e) mol.wt.: approximately 37000 (SOS- £ ™ Z 1 Z~?.V. Z Z T, t " £ i« Z 
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polyacrylamide gel electrophoresis method), (f) **> wo 

...... ,.i ■ n > tt> rui w. *n vjiiw -ta :tc cm ou <*a llT u* ait mvl 

perfectly inhibited with phenylmethanesultonyl LCT >r s , r ft! H i up mim V us :tj ? cr 

fluoride, chymostatin, and antipain. The protease has 



Yfl' 



Til 515 



: m mi t.*v 



TO 



e.g. the amino acid sequence of the formula. The lu Ln ♦ 

protease is obtained from the culture solution of a 

microorganism produced by partially decomposing the genom DNA of the Bacillus NKS-21 
strain (FERM P-93) and subsequently transforming with a DNA having a sequence of the 
formula by a shot gun method. 
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iE?'I 
TTG AGT 
Met Ser 

i 

G AC AC A 
Asp Thr 

GTA TGG 
V a 1 Trp 

GAT ACA 
Asp Thr 

50 

GAC GOT 
Asp Gly 
6 5 

GA\ G\T 

G 1 j A : p 
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[0043] se?ij#^-: 1 

ge^"JC0S$:972 

: Genomic DNA 



AAA GTG AGC 
L y s V a 1 Ser 
5 

A AG GTT ATT 
Lys Va I lie 
20 

GAG GCT GGA 
G I u Ala Gly 
35 

GGG TGT G A A 
Gly C y s G I u 

CGT AAC TIT 
A r g A s n P h e 



CTG ATT 
Leu lie 

CCG CCC 
Pro Pro 

TAT A AG 
T y r Lys 

ACG ACC 
Thr Thr 
5 5 

ACT ACA 
Thr Thr 



TCT AAC GGT CU GGT 

Ser A s n Gly His Gly 
S 5 



CCA TTC AAA 
Pro Phe Lys 
1 0 

GGT ATT GAA 
Gly lie G I u 
25 

GGT GGT A A T 
Gly Gly A s n 
40 

CAC ATC GAA 
His lie C I u 

GAT GAT AAC 
Asp Asp A s n 

ACT CAC GTA 
Thr His V a I 

9 0 



GTT GAG A AG 
Va 1 Glu Lys 

ATG ATT GAA 
Met Me Glu 

ACT GTT GTA 
Thr Val Va 1 
45 

TTT A AG GAT 
Phe Lys Asp 
60 

\CC GAC CCT 
Ser A 5 p Pro 
7 5 

TGC GGA CCC 
C y s Gly p r 0 



GTT CTA A AT 

V a I Leu A s n 

1 5 

GCA CCA GCC 

Ala Pro Ala 
30 

GCT GTT CTA 

Ala Val Leu 

CAA ATT ATT 

Gin Me lie 

GAT A A T GTA 

Asp A s n V a i 
30 

GTT GCT GCC 

V a ! Ala A 1 3 



48 



96 



144 



192 



I 4 0 



233 



(9) ^^^6-70765 
15 16 



TGT GAG AAT GAC AAG GGC GTC ATT GGT ACC GCC CCA AAA GCG AAA CTG 335 

C y s Glu A s n .Asp L y s G I y V a 1 Me G ! y T h r Ala Pro L y s Ala Ly s L e 'J 

10 0 10 5 1 ! 0 

CTC GTT GTA AAG GTG CTT AGC GGA C A A GGC TAC GGA GAT ACA AAA TGG 384 

Leu V a I V a 1 Lys V a I Leu Ser Gly Gin Gly T y r Giy Asp Thr Lys Trp 

115 120 125 

GTC ATT GAA GGG GTT CGT TAT GCG ATA AAT TGG CGT GGA CCA AAC AAT 432 

V a 1 lie Glu Gly V a 1 Arg Tyr Ala fie Asn Trp Arg Gly Pro Asn Asn 

130 135 140 

GAA CGA GTT CGT GTC ATT TCT ATG TCA CTC GGG GGA AG A ATT GAT ACT 480 

Glu Arg Val Arg Val He Ser Met Ser Leu Gly Gly Arg Me Asp Thr 

145 150 155 160 

CCT GAA CTT CAT CAA GCG ATA AAA CAT GCT GTA GCT GAG GAT ATT TTA 528 

Pro Glu Leu His Gin Ala He Lys His Ala Val Ala Glu Asp lie Leu 

165 170 175 

GTT GTA TGT GCA GCT GGA AAT GAA GGG GAT GGC AAT CAT GAC ACA GAT 576 

Val Val Cys Ala Ala Gly Asn Glu Gly Asp Gly Asn His Asp Thr Asp 

180 185 190 

GAA TAT GCC TAC CCT GGA GCT TAT CCG GAA GTC GTT CAA GTA GGC TCT 624 

Glu Tyr Ala Tyr Pro Gly Ala Tyr Pro Glu Val Val Gin Val Gly Ser 

195 200 205 

GTC AAT CTA GAA GGC GAG ATC TCT AGA TTC AGC AAT ACA AAT TGT GCG 672 

Val Asn Leu Glu Gly Glu Me Ser Arg Phe Ser Asn Thr Asn Cys Ala 

210 215 220 

ATT GAC CTT GTC GCA CCA GGC GAA GAA ATT ATT TCA ACT TAT CTT AAC 720 

lie Asp Leu Vat Ala Pro Gly Glu Glu Me Me Ser Thr Tyr Leu Asn 

225 230 2 35 240 

AAC GGC TAC GCT GTC TTA TCC GGT ACT TCA ATG GCT ACA CCG CAT GTA 76S 

Asn Gly Tyr Ala Val Leu Ser Gly Thr Ser Met Ala Thr Pro His Vat 

245 250 255 

TCC GGT GCG GCA GCC CTG TTA ATT GAA CAA GTA GAA AAA GAG TTT GAA 816 

Ser Gly Ala Ala Ala Leu Leu Me Glu Gin Val Glu Lys Glu Phe Glu 

260 265 270 

AGA AAG TTG ACG GAA CCA GAA ATT TTC GCA CAA CTG ATC AAA CAC ACC 864 

Arg Lys Leu Thr Glu Pro Glu lie Phe Ala Gin Leu Me Lys His Thr 

275 280 285 

GTT TCT CTT AAC TTC AGC CGC CGC GCA CAA GGA AGC GGG CTG TTG AAA 912 

V a I Ser Leu Asn Phe Ser Arg Arg Ala Gin Gly Ser Gly Leu Leu Lys 

290 295 300 

TTA TCA TCA AGC GTT GTA TCA GTA GAG GAT GCC GAA TAT ACA ACT AGC 960 

Leu Ser Ser Ser Val Val Ser Val Glu Asp Ala Glu Tyr Thr Thr Ser 

305 310 315 320 

TCT ATT AAA TAG 9 72 
Ser Me Lys * 
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